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(57) Abstract: The invention 
provides an aggregate of nanofibers 
which is not limited in shape or 
material polymer, is widely applicable 
and developable, and has a small 
dispersion of single fiber fineness, 
and a process for the production 
thereof. The invention relates to 
an aggregate of nanofibers which 
have a number-average single fiber 
fineness of 1 x 10" 7 to 2 x 10" 4 dtex 
and a proportion of single fibers 
having single fiber fineness ranging 
from 1 x 10* 7 to 2 x 10^ dtex of 60 
% or above and which are made of a 
thermoplastic polymer. 
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< * rt 5 fcfes o * y s/ b # + #38 J* * tuft v> 0 ili 

mmii <Dfz#), iPp W^^tt^ }t t) o fc 0 £ k £ . Ji&j&O 
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* L < , it ^ <D 6 0 %£X±<DW. IftjMI ^lX10- 7 ~lX10- 4 d 

5.tex (^^M^X l~100nm*B^), i !) »t L < |i 1 X 1 0 " 
7 ~6X10" 5 dtex 0 nmttS) © IS X fc 

5 <, 3bfcL#-*U<tt, lgfcb^©7 5%^i <D #S l x 1 0 " 7 ~ 

6X10" s dtex (flitl-Cl ~8 0 nmftl) <D $b IS X -5 o 

io . \^xz>¥-mm<Dm&ttmx* & % * ±&<d z. 5 ^ti^ti<Dmmmm& 

liOV^TiS^ti^ ¥»iNinr«3IX 3 On rnOiUlC E #J o % 
oHIS<0S^3 On m <D*I© J^i^jHI<Oil^tk^'o-a'th^#«i^B:^ 

0 nm©jifcA5¥«iltiO««Jfc*it5. - tb tt , ffrlRtff* 
fi-v©«P)0#©itSSrf *LXi3!3, r. © SIS tb ^ a* v^ (S if «f b 
15 o^^/h$^r ^I*LX^5„ *»wett. 3 0 n 

9 $f * b < » 7 0 % ^ ± X* fe 5 „ 

^ w 7 * > h ^>mm & (o «t 5 k: . ttSfco-^y^T-f^^ a* 1 & 55 in ie ^ 

Ufcr^ # fM* * RB CO g £ T'l^L-CV^tl^f 5 t> © X *> 5 „ 

ox / 7 r << ><-M&ft(z>wm&M<z>-'m&m 3 t^t c r jit^t-c, 
1 5c 7L \c m fa l it x / 77^.^-*^fttfc^ - © ^ a* * a tc if * 

7 * is # K: $c m Jh X 5 £ b v^ Q r ft (c J; 19 N ifc^u IS4fett: 
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*rt, m <d -? ; ? t << '< - # it -&mmw.& mm & 
©1/1 o~i/i o oKT-t?*>5fc», as x ffi m & m m w £ *. t < * 

09 X. Kfc, » * #tt© * Ift Ji ^ * rf *u 5 . »i: © K* , 

i-*fct»»*ttie***Mo# D75 Kt/7 r >r —m&ft t ii^-cD 

R ffi * a* 2 %U & <D K it s<%:3£ W <D # }) 7? K J 7'7^-|^* 
10 TttR-S*** 6 3 #£-fc*>o;/i: 0 R fi «• fig tt 3fc # Jfl & T? tt ft it 

5ri:«i^lLV> 0 #io x (AMR) © SfJ «fe o ^ T fi , & 

o-of$)5*;U7^7t K ^ & # * , S&JMfc-a^^©*^ 
4&Kt>R#«rfi&-C*>3„ 

*HiOt/77-<^-i^<*:Tfi, t/77^^Cli 
20 H^t#t<Otnm~t 1 0 0 n mSSft^RHW^^StbSfc*, M&H 

0U*.tf N # R IR tt tf> *« ft.fi _b # If ^5, ^Wic, PJfcTkte&r* 
1^0^97? K -t- / 7 r — ¥ 1* <b ii * © # y T ^ K « j*£ Hslft L 
T^-S<b. ii^©7KUT$ K ««l -C f4 K * ap as 2 6 % g « * © tfc ^< % • 
25 * 35 8H © *K <J T $ Kt/77-f^- "Ctt®7K^aS3fgr^_h©8 3 

•t 3 m& % fo o fc„ $e>{d, 7^; Kiim * -c r±^ b& tK m <t 

3^S^7JI^©B^p^as3%m^^©^tb-<, $iKOJK!)7^ Kt^ 
7 7^^-i^*-eiiii$^7%i:if5iA t) | )5o L^trwl 



15 




PCT/JP2003/013477 



© «r & ft k * / is; jfete x z> & & ^ % m <d mm teifi fa <v y ^ sis v y — * 

5 & £ L^-i^-^l^— 3 ^ J; 7 P 7 -f 1 © § Mfrfcm&^^tDMimM 
* * # a» -7- y ^T-^^-SrUBa^-frSi: £ fc J:- »? % ft * « # b tu 

#*UV^ 0 ffiftttS^fc©Sa?ttkfl X*ft|el*f (WAXD) T*|?ffit5 i 
<t # "C # 5 o r. £ t? , Roulandjfc fc £ 5 & <fc m # 2 5 % _h "C & 5 t W. 

ft A IB ft fli ti 0 . 8 ^JbT'fo S <b IE ft 3* it A/"C*3 9 % *.©3t^^r&] 

*»flOt;77>f/<-i^fl:OjiSttl c N / d t exJ^_h-C&^L 
' tf f**£ » & © «^ & fa ± T? t 5 «> $F * LV^ 0 -T J 77^/^-i^ 
i 9#*U< 142 cN/d t ex^±-pJb5. * , 

#**/BsfcK:;flV 5 #-Q-f± 140 °C^^HKlgtt 1 0 %WT-Cfc 5 £ t &m 
iiilfr-|^©ii:^fp 0 1 *7cjK«l*jtf*:ofifiJ t LTr±fi»«l % M 
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5 T*t 5 fc&# * Li> 0 7 7^^-i^fr©ti^*li±!)&Sl< 

tt 5 0 % en, _b -e &> z> o 

tSi^Ctt, 1II#I±, 2 0- 2 0 0 0 g/m 2 if5:^ift 
10 3 0 B f+^S/jN $ VMS < -C t 5 #it*t^-Xt*9, ^ife^^te 

fesscj&tfe-^w^tfe^iRiJi-r 5. 4# u: * # w « . t;77>f/<-iffl^ 

g / m 2 m± k LTtfe$ttt^i^ttS:i«t5 £ <b 7)5 # * L * 
15 fc, @(t^ 2 0 0 0 g/m 2 KTit5: t(aot&5gS©in 

5 7)5 N SSffl©?l*ftll 2 5 - 4 0 g/m 2 ggi:6<, /8 T 

tt. 5 0 — 2 0 0 g / m 2 7j-f y^X'tt 1 0 0 — 2 5 0 g / m 2 S 

S., * — b^t?ttl0 0~3 5 0 g/m 2 mffi, * — 

20 ifptttl 000 — 1 5 0 0 g/m ! SSif5;^5$f|L^ o # k . 

* m -t Z> M a -e tt «P © < i* Jx 4r B5. Jh -f- 5 «> tJi 5 0 g / m 2 

— u.m, mm, -7~;i>y, ^hm. aim, h % z <d 

t£ if (D±mmm^, mm • mm»um& <3*«\ ^fh^, 7^ 
/u * — , * ^ «a « i& * m a * ^ ) 1 t §p np ( -t v if- - p b p % m, m $p & N 

n y b if ) > * ^ 4 U (if7^;^-, *^if*7 

17 




PCT/JP2003/013477 



A N 7^-t7t-^ F (scaffold) , ftAJft (wound dressing) , AX 

i 5 o 

ftv^fc if X~mffi7Fffc(DftW Xh 5 # N *3§BJ1 (D-f- J 7 T 4 — A 

#5£-3ft $ 3x5 fc #3B9i Oi5 fc« *l fc * £ * 5 -* S 7 r 4 * 
10 — <fc 9 itpjc £2x5 <5D-efc5c 

t£ J S»iKflE»ifctea?5FSLfc «J > ^*fte*^# * ©BBS lc J: Olftt^tt 
£ & D fE»s^Si"5 fc if s t£llgl$ fciUfit? # j&T* t> 5 0 

15 i*riS 0 D „ia !)^|o?^!>D7 7^^ t -^^w^ fnxt'^y^^ 

5 OtfeS, 

:fr/c , 7 7 ^ s< — M&fcte$>&&<D*p &p ^ # 7 s -fc /Wb 

.20 »ot^5«^fctttasteTt5ii«r«i(Ht5ii*s-e#5 ©■-?.*> 5 o 

s k :c r. y-tvwb zjitcmmmte. mm<Dm if ^mmwmfr £><djbe 
TVT-m&s ^nmumm, ±mm&m&x#n\zmm 

i , 2 5g/cm?E*T-C*>5^ 4" ^ f|© t ; 7 7 ^ 
-©»#4#tt^ , ?ftfls!!R7k<ttSr + ^»»i- 5 ^ t &X% » tV^« £ ti 
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© ft* £ m& U ^ < 5 «> -C fc 5 . $f * LV^jtfy-^ — ©01J£ Uli, 
P L A ( 1 . 2 5 g / c m 3 K N6(l. 1 4 g / c m 3 K N66(l. 
14g/cm 3 KPP(0. 9 4g/cm 3 ) > PE(0. 9 5 g / c m 3 ) , 
^f;^yry(PMP, 0. 8 4g/cm a )#£tfS*iMfb*L-5 0 fa 
5 o £ tt , ^^!)?-©^St?fe5, * £ * © 36 j£ , J: t> # £ L < ti 
1. 2 0g/cm 3 RTT'fo5 o ^ ^ t, f> £ * © * « W: h + £ jfe ¥ «l 

3 o 

io (om^te. ft* tfMi® u-^f < 0 * ixv^ 4>^* a? y -'^a 

?k <t fi 2 0 <C , *B 3ft S ffi 6 5 % © S ffi -c SI* L ffi * o 7K ^ * 

'6^N66|C^y7? Ft&5„ 

* it , * £ jfe tf* , ***filfctgl 0 0nm£tTOiHJIftS:#*tt5 

mtem fitit <t s mm m mm « * y * © * © » @ £ » t * 

b i¥ ffi -T 5 - t ifi t* # 5 „ flu ?L itL# it , J; «9 & * L < 5 0 n m £1 T s 
&bte#*L<ttl0nm»T^fc3r.£as#*UV'' o ^tbtcJ:^, ffi 
20 li £ Si t 7t BSE © m tt<£ T tf § #J ffi * ft 5 . ttt^*^* !) 7 ^ K 
©»*tt# y $>\ $ b K±UM?L£2>Wtft-$- Z>m&te, ■» fi 

ft «x.li£(TOJ: 9 # y — 7 n & ftfr «B # £ 5 # 8s & 

25 if t5i^tl5 Q 

-r^LT^y-^-TD^^iife^i^L, rti^is* Lfci, ^ *n @ >fb l 
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ftK^^^©ift¥*&ltSaSl~l 5 0 n m "C >? , S«tfcT?'6 0%«l 

k: # » l t # y ^ - r u j mm -e & 5 o 

we f± , 2 ^ © © * & 5 # «^ y ^ — a» b s i» a * £r« 

r. t 5 o iMJ £ ttT^^r y » tfc gfe ft * ift , * fc^a 

vx g,mm&tf y -7-. aj&£- t u-c y v-iffl^ 5 - t & 

iR.^ffcOA*»b#* b V> , 7 )V jo \) M feffl & y — £ b T fc£ y x/7 

^ N jKy*-#^-h' (^TPCtut) «P a* a* b *l . * fi p e t 

. ■■*fcf±PLA*S«FHljif*UV> 0 . $ b td> y -V - <b LT|^7K - 5r 

20 mm*? y ^^^-^ttJK y-^ — sra^i,««?*o.ai©Afl(ft>ft«$n % 

xK y if = ;V7;V3 — vi"* ■£ © ^ *g # . f /: 5 - t M) y 7 

^A-*i**#il'fr3j?y3i^^/u#*taitrfbtix 4$Mh # y r^^i^y^y 

25 y*i,X/i/^^y7^yV^| r i 0 m o 1 %!st±*I^ Lfc P E T tfjff* 

a* y n.-r mm t l/c^ ©'^aont, m&to jite. 

*: % Jft 1" 5 £ , »lifc#&«J*^5#y-v-©lS£f*l 6 0 tg±T-fo5 
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0 V^T tetf 9 * fe^ili (T g ) 5 V (4 y b ?fi ,S <5 V M± ff& 

i& £ # 1 6 OtJXltfe5-Cfe5CH5»S ll\ 

^ ^ s l fc # y -7-^i^5 - 

• * fc , Afft^ttJKlfctti&Srjgj* itv^ 5 r. t y r J'<—mmfc 

— Tn>TO«e-ftsS:^^Sfcfe, igfr & B it m 8fr £ £ feit £ * 5 
:H-ct5ot*5. ^^-e^^^at^fi, A©*Bil£*ft;£i5j©J^££ 

1 0 ft Q , T EM|g©S|^|;(i|T L45iiii#V^, 

U10ll%Etltf5:HS»4L^ o &J&#©^* 
sp ti % J;!9$f*b<fi2omfi%]^_h-efc5o fcfcL, ft # © -g- ^ ^ 
/5 s it; I" #* 5 £ ^ ft R Is J: «? ft <b X* t ft < ft 5 fc ft 5 0 a ft % £i T £ 

5 r <b £ U Vn d £fc x UilxLtfS^^^lJ: J; 0 5 BR fc: tt > 

6 A J* * * # a« # » L « «> , Afifc#©-&**W:,fc!?fr 

* s ISt3b§, *t © j» fl6 ifc ri , B&SEco-T-y ^ 7 ^ — oi^«i»tj»jg 

f4*e>o#oi?^{c2iiis 0 /^y-^-Ta^ mmvmm m & t emtii 

IrI — ^^f®F^l?^^^tti±}Lfc 3 0 0 ^ _h © A K * ^ y'jf ^ & ffl 
^t5, *$5B»3 ©# y ~* — 7 d ^*6©^f®^*cD-^J 2 i^f, 

c <© aj j& * /> ft < i 1 5 ^Bff^-hT^vN, -a-th i 5 o omsL-tvm 

V ii:^ ft- $J ^-f 5 r t t? * «> 5 £ <b # -e # 5 „ ^lt, «l £ H: * g ^« 

AK^-f^OScSpi^iSCStai — l 5 0 nmT$)5r ^a5if tfe 
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5 . in ± v) s . m v - z m * l it m ^ as * k ■ * vn £ * «? o rt 

1 ~ 1 OOnm, i!)ff*t<|j:20~80nmtj)5 0 

# ft K ^ -T ^ © ffi ft & S , t U,-t©*&:fi]&*&fl5ft<S 1 +S,+ - + S „ ) 
^5. *7t, PDisasojg.ft (flft) ©®?S <t ^^©jli&ii&SliT- 
iiJo © ©ft ^ xommitmb -tZ 0 W*.H, ilieOnm 
©ftK,*-<^©fi»aS3 5 p|Jl|;5$3.64Xl 0 8 n m 2 © H# © , 
£*t©E5«tt;*Sfi (3. 14X30nmX30nmX350) / (3. 

6 4 X 1 0 6 n m 2 ) XI 00% = 2 7. 2%ift5, ffiftj**tt#y^ 

a >T ajMI* Oft-fiK^^^.tC^f i" 5 ^fr^-f X©ft.K>xf :/©#ft#S|S 
*B 3 L , r fti & ± # ft K * -f > fife # % ty77^f^-i: L 7b NMc 

«#n * © A k ^ >r ^ «: % 16.01 tb m © 6 o % jja _k © ft k p< >- # is ^ -e 1 

-150nm©«Hfc*5:iii51»TJ*5, r. Jx tt , t;77-f/- 

i^t;77^^-tT§5rtSrf*t5t)0-efc5. * 7b x ft k * 
>r >- © as ft a n v>gp & as , i ft k ^ -f v © ia# & /j> $ # km 

% -C 1 ~ 1 0 0 nm©^ffl(rfc5 ^ LV\ Sll-1 0 On m © $5 
B1©A >f X©fl5fttb*Btt, »f L< (4 7 5 %^±, ±D»*b-<f± 
9 0%, $ # £ L < fit 9 5 % ^ _h , f^H<(J98%«lfj5 

5 0 1^ m\C iSaib*T?6 0%£i±©AK^>rv^itSl-8 0 nm© 
$5B8('fc5riii»SL^ 0 i 5 # S L < it , Eft it * T- 7 5 % Jh © 
ftK^-T^^ji:^l~8 0 n m © $S H |*j -c"*> 5 o 

* 7b N ft K^^y©tg|if,ot©t 5 — o © ftffi ft K^xf^ji:^ 
H ^ 3 0 nm©fiKA5A K^V© ffi 'ft fcfc * T? *> 5 „ ± 3£ © «fc 5 ^ % 
ft -f ^Co^Tilir £ « & £ & * , 0 nm©|itK 
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#Jo7i^r-a-, t> o t i>M&V>M^ 3 0 n Ta.(D$g(D Bi Y * -1 1/ Om^kVc^ 
©^•It-Srli K^>f is a ^ 31 # 3 0 nmtf)4is^A<5 & K^>f V <A ® ffi fcb s£ 

^Itll^^ -T5 r. o.ffi ifg fcb sfs a* jg; v> \% if \t b 

5 o # #/Jn $ ^ r t 5:S5fe L T 5 . #$80§-Ctt % H fl* 3 0 n m <D m 

^ a s a k^-t y <Dmmitm& 6 o % ut _t t? & 5 r ^ a* # * u 0 ± 9 

6 * L < fi 7 0 % J£A _h , $bl:#*Uli7 5 % fit ± T? fe 5 o 

Ift5, r (Dfcft, <D *K U — T n >f 1IO £ — * # w_ jjjjji i 

5%^Tit5^i^»4L<, <fc 9 £f * L < 5 % fit T , § 6> lc » * 
15 b < tt 3 % fit T -e 5 o 

* ?b , *m w (o y — t a ^ mm n mm & 1 . 0 c n / d t e x £t 

< f± 2 . 5cN/dtex£A-t, §bt»ll,<li3 cN/d t e x £i 
20 J2-efc5 0 * 7c, ^ V -^-T n ^ mm^mm^Umm (Boiliing water 
shrinkage) (±2 5%«Ttfc5i: 1 «^c^©^Hl«lS'0^©lf.|©tft 

iSHb a* /j> & < $p ^ lv^ 0 m 7K ox m m r± «t ^ m * t < « 1 5 % &t t -e $> 

7 t -r — y-tfrfcz fo^%fmmm*nz> r <t 75s x-# 5. *fc, ^ 
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* * <b -f 5 , "7" 7 77^^-H^ * n 7 r -< - ® fi *R * & » JMC. 

* l < lift k «f , iiiiifi©ii^st5iiK^aottv ^ 

y ^ — r & j mmtemmm me i u /<^* 7 * :7*a**rteT? 

*>5.<E*»D*PX*-^&^Xff,*SI8tt^>ftiai"C*>5 Crimp Rigidityffi (C 
Rf) 7)* 2 0 % _k -C ifc 5 r £ z5S & ;£ LV> 0 *fc.«tt«*|g*^»3iT^ 

* s> h jjDX^^-ett^SS^it^-efo 5*#i|gg&fi 5 p/ 2 5 mmJB*_h-r?<fc 

15 5 i t j6S*F* U V>. £ b 1- s "fr < K 'f >T F *> 5 VMS « 'C? ffi W « * 
£ t5 r t \z. J: «5 M^|«rft4--r 5 n £ WiSTfe 5 C :©iftt\ 
IK f3T I U m / 2 5mmgt±t'&5^HSJf*U> t C R {fi f± — & $t 

' ± ?J PSE BT«6-ea> 5. C R|ft £ 2 O %£A_h £ f 5 K t — * — 

20 t'(#!Jv-ci^-70) tfiJiiitsritiiji^-e^So £ b 

*«ig»*^x75?x y h *P I ife 4* T? 8f « # «r 5 p/ 2 5 mm 

u.\- '-tsoii, » 16 ##'uek oiB3e^7 -y - h'm&v&it&msnzm 

* ^ * 5 % _b £ -T 5 £ t ft if t «fc *£ Sfr 1 0 113 / 2 5mm)^±^ 

^±o± 5fttt^cftAfi5&^*«i:^^^*-f. Ui»t)ft^^^t/t 
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^ii^<b & 5 j: 5 # y <o mm moment mmx-ib 5„ 

5 fc&V^L, *««**8&lfe Lfcfc, l|li:L-Ct^^ 0 Sfc, roll 

$ b fc, ^ > 4? >- f^ 3 ^ ^ h T'n — m i 19 Br^li^^^ti tt5:H 

±!2^y^-7D-f tfftjKittffiQJttftt £ »iMl. StiK £«L 35 IB. 

10 iff- <fc o X&* icIS-frfr t tS:t^f*5, £ *L fcl «£ 9 . 

-7"V 7 t -f - -ft L K © ^ f££ Jtte £ * 4>I Kd Jbi" 5 r t # W fig X & 

mm £ H X V> 5 £ N w*bb<B|HJB&Afr«feX#S<B X fc 5 o r©i 
©Hi LTtt, # i-$J PS fi*&y*j&s . t>f ny/^!)x^f;i/©jK!)'-7 

25 & p=p i- it *: m l£ ^ m $c m f£ , f $<D73¥#ft^[Si±t5r i^T#\ 

t/77^^-*$o^yKy y^lt^7<(iii:isi±Tt5©tfe5 0 

7^^-i^*/4^^5^MtiO & 5 * Jft * © 81 JB * 
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fejfeS^FJtt^ftciP P?F^^^^*$*S«b, T/u^7 y £ 5 y 

5 v^ $ a- n % mm & x* te-r ; -7 t j — ± v m \^ < mtemmft t % 

-/PP«I^i'*fi, t^ayittlTktt, »*tfcjWii!V>j&s % PP1 
15 $ 

*^^o^u^-7n^ »± v -7- y y 7 << ^ — m t u x it n x 

it Sr 9k # -T 5 t -c # 5 0 ^lu^U l/^ ( T\ P s «t tag- 
SB ) &-f-ra>'-^jjfyai^-7- / L.^-^y-^^X7 s i^ — l£ # ifc £ -fr 3 <t > P 
S©^^CT*>5JlftS.*Bfc#i-5t £ A* "C # 5, P V \Z.-T y( XJ ^ jj? y rc 
2-5 -r-r y -y- ^ Xi?*-fc^|!tS*5 «h N P P O ^ & X & 5 m fete & 

■ *mw(D# v f — r lis, iinact^T-f/^i^fjcipt 
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#T*#5o ^fc^iN-, #f4^*t> ^tPTIpV H«rtHHp B B , 
t L T *f 56 K ffi vys - t d« T? # 5 . 

Tjf y n ^ n^^^nr® *Mi&mm*mnm. (tem) mmu, u 

± o TilS^il*^ 5 ^ t LV> 0 ft 'S3, 6-272114 #4* 

T'tiS»i55^St5 J6 N ^ tf> i ? ft^+ nmt^f Xxm&ftWt $ 

15. - tttait'fcS. 

c <Dfcs>, - iA#i±i^i^^^>^-fjfc i o o 7j&,±<om stmmm&m v^ 

:/Kffc^?>^ijj£^tt5fc4e>, ^ti-etio^y^ — £ 34 t+ fi L , 34 

}) -v-zmmmw^mife-t z> ~ t l - v> t # , *k y 

25 y S«* IB ©SUM* Pitt $ * 5 r. £ *s#* uv*. x?v=. — n y ig 
5 $u £ mmufr bffitfa z tix v^ § a*, ^s^gps^tr^^ y ^ - ^r^s £ 

I* Sfl S £ # y ^1^(7)4 0%gTi:t5; £ t? „ g <£> 5£ |#r 

j&yj&Siitt, Li>t»S«f|ii^<t8:^T?#, # y •*? — <Dm&'ik 
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#j -r 5 r. t a* X- # 5 „ 
riibo^iiiii, * a t t± m ± wl s l . v^o^A/jk y *<? — t 

f^^Vy h &f£®i UT2» b ^tbSril&^ai-Wi^ IT 1> ft & til 

^ o . kj zf \y is KflT felt , r r.-C^ y V- V K«rfT 5 . r © t 
yu^K»0**tt5~2 0 k g tt5:K\ ^l^^KgE^ 
#] M t o o % 7*vyK©^$^±tf5rH5fl5. -t Li, i © 7* 1/ 
yKffii^/wyK^Jifc^Us/ h «: J¥ ffi iB # *& L . ^iiii/Ky^ 
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•§= fc , 1^!) — Irfy t-f XT^l- ftWt £ Z> K. & \~ ittf V — <o 

j$ ^ m & # y - 1 a ^ fi? # y - <d m fn 

tt^i^Sr^T'^^^i^S^^^tt^y^-^^-y-y-^XT^ftScL 

# « # *B ^ T* 5 r £ 3* •£ L ^ 0 L^L/i^b, ¥&5#tB?&tfy 

^ fc & , m^--^fc>-y:5^y^-Ot@^tt^*il^-r5r l V^ 

#\ r (D it ft (Dti^ O — o ^ p< — ^ (SPtt) SP 

R«fct5/-?7^'-^tJ)5 % S P -fiS ^ s jfi ID ± ^ f± ^ 14 ^ v ^ 7f? y 

^-TD-r/is#bn6«rHg{i^5^ So sp«[f±iBi>«r©3i?y^ — -t? *p e, *u 

tv^iK ffl x. t£ r/7^f • 7* — ^ 7* y ^ ] JMb J* T 5.^'* tfc 5* 
20 oO^llv-OS PfOSiU~9 ( M J / m 3 ) 1/2 T?fe-5<h, # *@ it 

U\ 0iJitfN6 i: PETiiS Pft©i^6 (MJ/m 3 ) 1/2 ^ 
^ T* 9 £ L Vn #J & 5 , N6iPE»SPlOii)Sl 1 (MJ/ 

25 # fi # ^ 4B 8; <fb 8J <D #/B *f J: D rffy - lit) ± O £ifp £ 5 m S = ^ 

^^^i^^^^^ll^t-5^y•^--oiill^^^s2o o c^^lT-efo5<^^ 
tit < \<^tztbm%)mum u^-r < , * ^ , na^^^m^-fb u 
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*ldtit57'^^ Kfcb&i* < T? # ft V^ , Sffife^-Sr^fife-t- 5 # y — 
oiiliSlii^^lri^tS # y^-cbjgjRJteftoo. i &L±k-tS 
c-7j5-» &L<.J:9&$L<ttO. 5~l. 5-efo5 e 

!? , lOOPa • s T © (Bite « y ^ £ i" 5 £ £ # # * L v> . r H 
j: 9 , ft#y^ — & #tt£*S<fc<5tfj&»!Ja», ilfe * jfi a T* # y ^ 
-T o -f (D^ffi. — x \z. ft <5 , y — «r-/B v> fcb 

l< (^itsri^nriffcs. ^oNf, ^ y — <D ^ Hi 
15 «;Il±a^®lgT'l5lfSii 2 1 6 s e c-'T-rolTfeSo 

IH or n&SBH U fc ^ # lift ^ 6!) \c £ M -C & 5 o Ld> L, v-^il 
fcThy >-Y Xt^t * * 5 fc ft rOJtf !) -7 — T a tt il # <D # «fc 

# to x # y — :/ V- ^ K ^ tb -< , # fit te: * £ j£ >& # y — # ffi.j&s 
20 <4oT^5. ^(Dtiib, r. y ^ — T n & ¥ M i& & V 5 <h »• 

# y v-idsii|t)tf r^7^^^j # » & u ?> . ^°y-7 — ra^r 

^ J^Yfc «t 5 A * 14 T ft fl* 38 £ L r * o ;fc US & tf* ii ^ £ 5 
. j&" *> , ^?^-?:C0t3£0^5?p^g^ 4 5i^^^5 0 r. <p i p * ffl M & m M 
■ji£ T : ■ n^^betatsiSS©, p t # y — k <d ffl <o M Mf& 

27*.-. 2MP a^Ttt5:i/5 5 »*lV\ P & ?L H <t tf? y 

^-i©WOj!(|(f|SyjfiA-yyjii!7Xa©a; (!»»r/£;7J (dyne./ 
cm 2 ) = RXp/2 L) i^H-It5, R : R^n±tb?LO^^ (c 

m) % P : P^ftbfflTLT'^/E^ti^ (MP a) \ L : P & n£ ffi ?L S (c 
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m) T" fc 3 „ £ P = ( 8 L 7, Q / tc R 4 ) "CfcOs jj t± # 9 ^ - %i g. 

(poise) , QHthWt ( c m 3 / s e c ) N n R M * "C fe. 5 . 
* fc: % CGS^&^O 1 dyne/cm 2 fit S I ^t^Ttt 0 . 1 Pa 

<b # y - t (Dm <0 m Wr t> & ± # VN<b, ^JIv-td^ 

10 & Itf IS * * ffi < S ifc g # fc * „ # 0f ^7 & 0 . 2MP a«T(:f§^ 
P^TL^ffiiJ^^^i: P^ntmTL + 'O^O/ify^ — «E j$ s6S — ftL, $ ®r 
31.* a* '> fa < *Siit^J:o"C^7^S*3&safp$tt % 
#b*L5££a>b£P*LV^ j9WrjS^jf± x J;>9$f*b<tt0. lMPa 
KTT?*>5. — «fc»»fJ^* 4r J: 9 /h $ < i"S mtt. P 4k Bfc fctt ?L« £ 

15 P^SbfflEI^K tSittfcS^, ifl«tJii:nS:ff5-tP^ 

n&8fcffl7LJ: D ±SPK: N R & at ttl ?L J: D Sr /h £ < 
Lfc3t?y-^ — ff-*fB«:J!9!rt;/tR£&/liv>5£:£as#* L ^ » P & ?L H <t 
v-^©r B l©flrfS^tt0. 0 IMP aK±Kt5i, *1 y>-7 
20 a JttJ££r££t;:&jtt&& -C# N 5 * - * * — «E 

( U % ) Sri 5 %j^Ti "Ct 5 w IV\ 
±12 L rt <t 5 tw., #3§pj ffl ^ st;t>f X-ci^ — #gMb t zK y -v 
T d Sr»»jfii*f'5BR^H: % P n£ ft O ^ $r ;0 <^ #P ftj 2* S ^ T* 

^S^^^ife^fls-CfcSfcae), P^^btkffl b fe =gn;i j$ a> Jfc *P @ -ft; 
$tKfcis#Uv\, a^TI^b^iPii&f t*©Sit tTv i~ 
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k-t s r t ic x v p &m <o $1] $ tbx , * © * in «e © /h $ * 

Wc-T 5 tf 5 v *W©»i»«&*a$H:-c»»4^ A = -±*»ai5 # r. til: fefc 5 . 

&Bo®£ '(PAlttaSBt»*«|I©*iBM«) fix y — 

(Tm) +2 0t&ll/5S»|t^ o *7t s P & ® IE §t & * fifc # # U ▼ 
10 - <D it (Tm) + 8 Ot^TitSi, — ©f»^#^*p«9*tt 

15 *7b. s n/c/jf y — r n j mm\zfcmw& ± t^&s&jt-t-i 

, 7Xfef 1^ ( T g ) £t±©Itfct5i:, & g£ & $1 f&J -f 5 r ,b ^ # 

Ji-r ^ <b ««-c# 5, iiJpiit<Dlfei?fiSi4 ( ( *g j& # & *# j& 1- 5 #e 
20 y ^-©Sfe^) - 3 O'C) &jg;L-&v> J; 5 K&fe-f 5 £ s Ift * ^ * isO *l , 

25 !J * - T n >T * itt * ^ 5 al* y ^ - T n ^ O « jg ^ jfe o T % ' 

T pc v 1 ) ~ (3) 0^#^iSt5:^#^tt5*"!)v-7D^ 

(l) M^^tt^y-v — & £Xfig,mM&tf v ■? — & ^ ft & £ it 
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(2) ^y?-7D^f"Oii)»tt^!)7-©^t$^, 10-5 0 

m. ft % <d m m x & % N 

Mmm&tf v ^-<Dm&frMfeM&tf v ^-<nM&frb- 2 0 - + 2 
5 0 °c<Dmmx*h 5 „ 

^il!^ K^r Zl$6Jf {Hm^aX'fT 5 12 M *¥ ttWH 4$ co 

femu^-fr * ? y ^-ot^S© 2 o~4 0%-efesr. k tf&lz LV\ 

88 * - £ 2 « £JUi © -2 > <y h & - J. Bf jig , Ky^/i/y Klfci, 
y -v— .O 7* V ^ K»i»«F*-f 5 1-88 U, TIE (4) - (6) cd 
15 ill O&Rfc : 

( 4)mm t Px-(Dm^m\^^ y -co ^ w. k hs = 1 0 — 5 0 s 4 % , 

( 5 ) MfeM&tf y -7 — co*#M'3|&S/5 5 lOOPa • s6tT*fcttift^ 

a* ^ v - <d m & & h - 2 o - + 2 0 x: x 

(6) ^l/y bo^i/y KHoti = ^i/y h 5~ 20 k g 0 

file L , U ;o> * & CO /Jn $ ft y — T n ^ & # 5 - £ £ bT lc "f 5 
fecoxfcSo r ©J; p LT* « V IbI * fiE «> /h S * y — T n -f 
mm & ffimft ttS^t, & 5 »rS «tt t4 < S^ft co <t*cDlHT ® & 

25 £ o t t> mmmmm wr b o # <t> /j> $ & / y 7 << * -m-a- # t -+ s r t 

j6ST-# 5 co-Cfe So ##93©^ / 7 7 ©Kit 

fle-Cife 5*5^-7n/f tfft #1 & HE # *3 J: #!l SI" 5 :t|:i!)t/7 
7 W - t M # *5 J: X*m *& Jg i~ 5 r £ *s #j # x rT #g £ ft o , §| 0 
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flP 7k $ tb 3 *K y -v — ^ jj? ") 7 ^ 1> y ^ !) 3 — ^ y If =. )V T )i> 

tfTo-tt»av>. ^LT, ^y v-7 d H^6©liS ip.T? tfi Sife IS £r 
• 2 0li%/liK£tJ:i:t5:tf, £ffitSi&<-7-/7r>f'* — 

i^^b^ bt, — * — *<D-)-y 7 7 — Sfcfe^fi, 

*> % W © >J — T n >f «|fc £ HI- 1 0mm«Tfc#5> 1- ^ ^ 

20 & N y "r-&»ffl L, ^OtibJifct y 7 r'^-^-j. 

HS^a-flfcJR&ffl^Si:. t / 7 7 ^~i^*©iSg 3 0 0 nm^T 

«*»J % fttfaK ^a^Jfe J; Xfisfffiftift i£*m\<.Z> r <b 3 0 
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■*?T$;m. fi"***. ^T't^^y, tr * ^ ^mmomm^m^ § 

£ b }-^^^^^iJ^m^^^{c: h # fffij P£ ft < N * $0; Jg ^ ^ — T 

15 ^ / -7 — * -Br, * o & fi & ft ^ "f 5 . £ % 

#!7^*-^;fr>3£i&KJ& ft if i^jHttlCfS^i*' 
^ tf> fc 5 o ti^ / ? - t Ltd, otl^y v-^^^TkiT"- 
gPgm^^7b^«T^=« ^v^ Kft if £*|§tf S r <b dST' # S e * fc , 

W "C s ^^-i 1 0 0 0&,±<D^])^^V-^^V 3 — /U TPEGJ 

r± -e * ft 0 Ld> t, **w©ty7 7'f/<'-a>64-5*iiiici?n:!Ri 
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t « -e # ft vwn t> d» a> b -f , * $s w © -7- y 77-f^-^f>*5^^i: 
* re % 7^^/wi^$tLfc^i7/U3^i/ k & -7- y 

10 £ * 5 r <t f± ffl $£ & a «> T ^ 7t © -f S 7 r <( '< Pf «t 

7ctt-eft< > ^sctt.fc: t>«tbT v^ 5c ±m<o ft.n* <Dmm&imn& 
& m rt £ -t? s> s 0 

20 iiiA5t7 7 7- -Y ^-^#^4" Id^tfc Lfc 7* y 5/ K 37 

■7^^-*#5ri^-e#5 t :©^f, 0f S <o &m * 3\ # m -t it p , 
y ^-i^i^ii l v ^4 7" v y y ~? 7 4 — f <di- y 77-r 

/ ^ — * y =r — t Ltd, ^117^3 Kjoii/^tLbco^-y =f 
.25 v-^^Jgt^i^^^ff 5 - £ a* t? # 5 « * , r'ttfeo^y^ — 

lv^s. -eotftiTcRiSs --f >- t& , & 5 wi f a tft ^ 3s & 
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mmm # -r ; ? r 4 * - m -a- # + »c l it u & & & & < 1 t> - u k 

* u *: ± 5 & j» , mmmco^ v y y t * * ic -r j ? ? << s< - & &m 

io ^^^iS/N^/y y k y 7 4 ^ — -e ti m. & tt -> y # o « ti it m. a * *5 
± » a £ * & ^ o'* * *s a> i- 1 £ # nr & t & 5 0 

* fc, *Bi©f l/ilA^f^y 5/ K77-f^-1'Ot;77V^ - 
— 5-9 5ii%i:t5-H5»*LV\ r *t t£ J; «9 , ft£ 

15 #5®1ffc5.t/7 7>f^-©4t*ttff*U< tt' 2 0-9 0m4%, 
£ b I- :£ U < « 2 5 — 8 0 fi 4 % "C & 5 0 

*?»Ot*/jHI^'f 7"yj/K7 7'f^-t4 < 1 ^S©7 7 ^^- 
<t L T fc ^ & < mi 3? tf> 2 3& 55 © «*£ «* 3S flc % > — h 

s'7 , t5*fts:i(f5:^ft 1 ii ^ <o mmm & <d m & * = - t 
a* y ^ t ^ — © Dt a? * « m » <t s & wj m -t z> a>> e> n * 
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I - yA-Sfclcov^Ttt rj//u- y/w&o^j ( «s # * £ , T^**« 

*r -c *> 5 # , rji^bt / 7 7>r &s a o # ?l ^ 

mm&ji 7 7 -< wis i^®9oft%^i^^i > &mmfcw» 

1 0"0 n m-Trfo 5 Q r r T'Silf ® ^ |S] i (4, ^ 5 t 7 7 7 'f ' 

y< — & ^m. % m * m * -r s t> © t? & 5 0 

5, 

r r. -e , t^j'f^-^^^litS^SHtfl, ft & iz: «£ 9 
J 7 7-4 * - & # * ft; L X Bfc* b fc «? , «ia!)tttilL T»4t5 # 

5 c c ~ 1 00 ot8H*«fflt5r ii«-e#5. tfc, 
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m 4 ^ t y t k & Km m l tc v , ? v — ^ sv— j* m <d tr * *> ^mwz 1 ®) 
mm & <p #> <d $ z ^ y ^ ^ * — t t>^r«g-ea!>5o*fcx 

«t 9 ^^^i-ttffi^^-r •? *jz#mm&#i# t Cxmm-r z ^ t h 

"STUB "C ifc 5 . * b tfe Jf "C *B H fig O fe 5 # 5/ 7°, ^ 5/ 

15 Kfttoi 5 ft * 7 s -y * /vffl & t> # jg m v^ 5 - <t tfi -c # 5 „ 

^2? & t± si r © & * m ^ it o 
a. as v -^-<omm^m 

m ptmm ^tfo if y y i b\z & V & y — <o mm^m & m m l 0 

20 ft *3 , f - ^ zffl^lSt A b tM l£ IS & * -C <o t$ V — at> firm B# « i o ft t 
B . MM. 

Perkin Elmaer DS C — 7 SrfflV'T 2 n d runT* 

25 B#o#taii^ti l 6 °C/ft^ -V- i/y°;vmi* lOmgUt, 

fot) (dyne/cm 2 ) = R X P / 2 L) 2» W" * $ o ^ utR : P 
& P± ft ?L © (cm) , P : q&PtfflTLT-O/E^a^ (dyne/c 
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m 2 ) , L : P & l£ ft ?L S (cm) fo 5 0 *rtP = (8Lt,Q/^R 4 ) 
T* 9 , v : V ^-l&m (po i s.e) , Q : fth til ft ( c m 3 / s e 

Mm&g. ( s e c- 1 ) -e m & ^ 5 „ 

CGS|fe|©l dyne/cm 2 «SI^{4^Tf*0. 1 P a t & 
PAT 10c mtAftlfc^tfc^y h ^-^^^y V^L, rtLSr^r^ 

d . v ~* - r o mm <o — * * — & ( u % ) 

y^A--<;tf— — ^5£#*± DUSTER TESTER 4 & ffl 

v^tl&* jfcfl? 2 o o m / # x y — a* ^ - K -e $j Jt .Sr ft o . 
E. T EMt «t £iiftjHitf$0fffift& 

»te©#Wrffi;frl*ll;:jB»§j Jf-fcsj 5tHU M m ^ (T EM) 

TEMggflt : B4tt|H-7 1 00FAI 

¥«iNt»&£©¥J$*tt^T© J: 5 I- LTsfcifrfc. f fc> *> , TEMfc 

i oii^i^sfffi^x^B^^i v 7 b (winroof) zm^^xmm 
±.<nmmmitmt:miEvito r © ai & y y 7 4 * & t C x 

SV'ir 1 0 m£J._hj§t*Lfc 5 XffiXft^ „ -g: ft l 5 0 0 £1 _h © ¥ jfc Ji§ BC 
=3? v. TftH L 7b o 
o. T y 7 7- -f/<-oiI«I«tf bo# 

■7- y ^ t -r ^ - © ^.mrn m& e> o # » > w t <o «t 5mutiFffit5. 

IB W ^liiOlliiil- d t,£L J t©j»?ij£*&«Rfl? (d t t + d 



40 



WO 2004/038073 




PCT/JP2003/013477 



t, + -+d t n ) tts, *rt, mtmmmmm&w^'r ; 7 7 * — 
<dm& (mm) &$kz-, mmmmrn t mm<Dm&mmm^m^tc.i> (D* 

-T J 7 7 4 ^-Oiimtfkot fifi^T <D «t 5 K: L T I¥ ffi -f 5 0 -fts: 

7- y 7 7 j ;< — <Dmmm\&&<D * 'bmtt&xmmimwi&Mtf a o 

I. A K ^ ^(Dfc^iSjE^ 

ftK^^>©jfife5|Zi^ie[^| f ±j^-|rOj ; 5j- U - C 3 ftfe5o -^^^ T E 

m m j; 5 itii^iiif ffi^K & m&tem y 7 h (winroof) *m^x 

m K >T > © R Jfe# m J: 5 jtt & & # «> N *tb©mWJ&¥*&«[S:*«>fc. 
ft 51 VM- 1 OmiiC_hiltL7t5^70f-etTV^, fh 1 5 0 0 m & ± (D 

A K ^ > © & tf o # f4 % T © J: 5tLTffffit5,t4i?*>, 
IBfllS: S , t L-t ©ttftSrlftBBa (S,+ S, + -+ s.) <b-T-5o IfeTc, 
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ft >-ilL^II^ 3 0 nm^dlCASg? K^^>-^ffii«tb^ 

tt5. #'J X. fcf 5 5~8 4 n m <t 5 5 n m _h 8 4 nm^TOg?K^ 

IS © & K^-< yoffiitb^^SLTv^. 

10 L . S E Mil 

SEMII : 04?i|!S- 4 0 0 Ol 
M. ti^m^E 

15 ty7 7^^-*^*l 0mOlf^n = 5|sli^L, ± <D ¥ 

^bt;7 7 ^^-i^ft©iS (dtex) & * £> fc 0 *°!W-Tn 
^iilco^tli 1 0 Om^O^^-yr^-^^^y V^L, m <D fi 4 £: 
n = 5 UliSiJ^ L , rtL<D5pi^jjt^b^cili^liS (d t e x) & 7t „ 
^tL-C, MM. (2 5°C) ~C x *!J»m***= 2 0 0mm > 31 o 31 9 ft £6 = 

20 20 0mm/#£U, J IS L 1 0 1 3 fc* S.Jl5*#-efI-#fi 

25 1^- r^jij <Sr«i2 Lfc 0 



C u - K a B. (Ni 7^;^- ) 



40kVX20mA 



* y y h 



1 m m <f> fc'y*- a U ^ — ^ 



# ^ 7 ¥@ 



4 0mm 



42 



WO 2004/038073 



PCT/JP2003/013477 



7 x 3> ~? ^ -V >' 



8 ffl H# HQ : 8^FI 

: Kodak DEF-5 

O. Slt^X 

X # Si : Cu-Ka^(Ni^^/U^— ) 

Hit) :40kVX20mA 
* jJ S> h- : 2mm0-l°— 1° 

%/ is f- V — is a > jj t? is $ — 
10 ff-ftSBft&B : i^l«ttSRAD-Cl 

0 . 0 5 ° * X sr 7" 
2 # 

(2 0 0 )|^|6]^|f^XL TIEScherrerO^^rffi V^Xfl-S t fc . 
L = K X / (/3oC o s 0 B ) 
15 L : J5fi1*->f X ( n m) 

K : J£ % = 1 . 0 

X : • X^(D^S=0. 15418nm 

J3 o= ( 0 e 2 - J3 , 2 ) 1/2 
20 /3 E : X.t>*Yt<D*tiLm (Slfcjtt) 

JS r : 31 « J£ St = 1 . 046X1 0" 2 r ad. 
P . It ft IB IS] ft . 

(2 0 0) e5^fSl^^iB|6]ft«TS^J; 5 L T >fc #> fc 0 

±&<Dm&-y-'( xcomiz tfatmm&m^s (200) as 3 

£ A-B ^ll (it) = (180-H) /180 
H : 3&ttffi ( d e g . ) 
$1 £ til BB : 0 ~ 1 8 0 ° 
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xTV^X^-tls : 0. 5' ^t^T" 
m # tif ffl. : 2 # 

I Q. Roulandf* {c J; 5 B^itM { x) 

< UVr^^ > 

Mf*^* — ( 20mm X 18mm X 1. 5mm) % J» L , $1 ^ L 7c e 

< i«i ^ H > 

xi^^^g : m^mm (W) $±m Ru-200 (iu^>*i^®m) 

: Cukaj» (^7 7 r ^ o ^ — Steffi) 
10 fctjTJ : 50kV 200mA 

.^^-^ : m^mm («o ttm 2155DM 

^. V V h : 1° -0. 15mm-l° -0.45mm 

iffi^ : is is f- V- — is a V * £ V ^ — 

ir«Kft&a ': (#) %hM RAD-BM 

15 2q/q : -V > 

WSMmm : 2q=5~145° 

ir>7 p 9 : 0. 02° 

*r : 2° /min 

<-Mffi> 

20 ft fls m it Rulandfe K X 9 M *f Sr fir o . A -fb « ( x ) 'liT^T' 

si fg • 
Plsr ^ ««- o 



J*V/c(.s>fc |V/ 2 <fc 
jV/(.s>fc [s 2 J 2 Dds 
£> = exp(-ks 2 ) 

25 s : jftgjc (=2sinO/X) 

X : X#<^^S (Cu : 1.5418A) 
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Ks) : &nfrb<D : PWtiE.Xj&&fL%L& 

ic( s ) : t> a>=e#mx 
?2 : -mwmf-Ukzim^ 



5 

£r 1¥ ffi L fc o 
10 R.^ilTKiDi^* 

iinoaissrfrv^ * -fe srjaffc s t m m k mmm © 1 / 1 o 

15 OfiTT'jjillOft^ (LI) £»]j£-f5 0 ^ LT, ^T^^^LTt 
It * & li ^ (%) = ( (L0-L1) / L 0 ) X100 (%) 

s . 140 °c$tmw.mm 

)V\z.\ 0 c m if>S -C ^ — ^ry^S:^TV^ > . <ll7!)-©tlf 1 4 
20 ot©^-/yt\ 1 5^1«iISrffv\ >-^f^.cdS £ (L2) 

£ $J ^.i" 5 „ ^Lt, T <£> ^ f£ L v ^ If- # £r fx 5 „ 

1 4 O Ifc « # ( % ) = ((L0-L2)/L0) XlOO (%) 

T . ® (AMR) 

^- ^^^^m-Mm,^ 1 ~ 2 g 9^9, 1 1 otm2 *hkl&% 

25 It^Hjf L (WO) % &\Zttm®m& 2 0°C. ffi^H6 5 % 

m 2 4 n^ra^** vft&nmzmfe-t z> (w 6 5),*LT^nsr3 ot, 
ftttmm 9 0 %k 2 4&rfflun Ltz'&m-g*mMi- z> ( w 9 0 ) . ^ l 

MR65 = [ (W65-W0) /WO] X100% • •. • • • 
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( 1 ) 

M R 9 0 = [ (W9O-W0) /WO] X100% 

( 2 ) 

AMR=MR 9 0— MR 6 5. 

5(3) 
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